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(54) CATHETER TUBE AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To provide a catheter having excellent 
operability such as the torque control property and 
pushability by continuously changing the degree of 
cross- linking of a synthetic resin in the longitudinal 
direction of a catheter tube made of the synthetic resin. 
CONSTITUTION: When a catheter tube 1A is molded, 
the quantity or ratio of the synthetic resin increased with 
the bending elastic modulus by a cross-linking reaction is 
continuously changed in the longitudinal direction. It is 
then cross- linked by a radiation exposure, thus the 
bending elastic modulus is continuously increased from 
the tip 2 to the base end 3, or the catheter tube 1 A 
containing the synthetic resin increased with the bending 
elastic modulus by a cross-linking reaction is molded, the 
absorption quantity of a radiation in the catheter tube 1 A is continuously changed in the 
longitudinal direction at the time of cross- linking by a radiation exposure, thus the bending 
elastic modulus is continuously increased from the tip 2 to the base end 3. The level of the 
degree of cross- linking of the synthetic resin is shown by the dispersion of black dots in the 
figure. 
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[0070] *mw\z&\,*T±m<DmMwm&\ztaz. 

*wfcm£z>z\h%*iWi-vhz><, h<\zwm\zwmu 
&&®m»i&mzmm^%m&iz\tm&i&mmt>bz.(D 50 



#P¥8 - 5 7 0 3 5 

14 

[0 0 7 1] *»|filC*UT, WUlJ«*fc*V»T TO 

-r&fc)^ i37— < T)v^a.—y\zmm$>2>w-m 
zmmmizmttsi*:*, &z>wmA-?z>mm*&tt,t< 

■Hr4 C t tc <k Dft¥*[R]fcSE-&M©S^a5 1 a-^£Si 

[0 0 7 2] *fc*SSWK:*V5T, IJt—t-^o.-^ 
\Z~& Sfcffltt X7^-^5 1 a.-y r tC 

<kV>. »3^©f±XitLT«, *f-fJ^a-^©gf 
TH, HAtt. ft ?>^Xf>, 

^ne>©^s©Vi-fn^&^tv-&^ sus3 

0 4, SUS316, SUS3 2 1fOt-XfWh 
«Xf>l'X«, Y;l/X-y>^Xf>l/XM, Cu- 
Z n-&&, C u - S n-&&) feilXT i tN I tA^S 

5. 
[0 0 7 3] 

*mw\zmm? zt&mittjmt. Bmttz&xm&fsts 
«a*5<ttjf^g{i, &immj$&zmmM<Dm.m\z&? 

TlA^ 2 0 0 kGy§ST?J:<, $f£L<«10#>£ 
5 0 kGyTtfe^. 

[0 0 7 4] Ax-x^i-^CDfi^lRjtSBWtSF 
%«fr>M&ftlcJ:0aMII£l*S. «Atf, X7x- 

«jftsnfcx7T— : r)V9-=L~-fo^m^mi 0-3 0 
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tzmz, wcM^zmM-rz, z.<D£oizmm-rzz.t\z 

[0 0 7 5] ^IgBJIiC&^T, t^ss&s^teg^lg© 
*t— ^^^SSiSTS^t^T^^o •€■©#?£«, ®jit 10 

zti ; T—^r)i^3---7<D&ttmz&WimMi5^ &m 
[0076] mmmw*m^Ttij—7-)v^a.-7\z& 
lets, *t— 5\«^jL-:/©^«a>&a£*«;£fi]KiE 

-k ttftsvittunso-a-^ 

DJEiSCimi. itM>©J¥££-£(cL 
tt, X'J y h©Rfll¥S&£W;iXU v Y<Dlfe%:^7LZ>Z\t 

\z&-or%mm&%:&A.z>z\t&T-%z>o mmmom^ 

iX'JyhSf^fTtiK Set, #fiLfc^ 
[0 0 7 7] ij&ig&SWifiliS^T-— T-^i— :/© 4? 

mM\z^frz-&z>jsm<Dm&\z\z, mm&zwtmmz 

5 1 3. - ^ S HSI^f W tcS W * C t C J; o T t> 3t J*T? €f 
[0 0 7 8] ajSWK^ffrrs&Btf, -r^i 

*irj, M^isj©ffi*-&t5ii:©vs-rn^tc<t^aifii«©a 



#P¥8 - 5 7 0 3 5 
[0 0 7 9] *»IHO*t— 5 l ;W t a.-^tt. 5fe«tCtt 
^;k -fe>-y— fil*f-f^ MrM*r-f^ S 

;k ercp (rt«»wa»ffttB"rvj«») ijj—j-fr 

[0 0 8 0] £TF, *%HJ!©#?-— T^V^i-^&itf 

[oo8i] [ns£0!i i ] a i ic^-r*7"-^;^3.- 
[0082] <ii : r-'T)i^=L~f<Di$.m>^mmm 

Sl&mma : ft««#'Jlfl/> (d = 0. 9 3 0 g/ 
cm 3 ) 

©S - 1 0 0 3) 1 0 OftlgEtcMLT. oJWMtLT 

hU^a-^n/i^h^T^Uk-h (AD-T 
MP) SI 1. OfiSgG, 3:Sffll0. 5fifi^, mSfU 
1. 6fi»gB, g&*!f5 0S*flE, #£SH. 5Sft» 

•a-jtso-i o oas©i8HTr— jfej^et?*^. ffta^a. 

[0 0 8 3] Af-f*fa-^:I^ 110cm 
2 . 3 mm 
1 . 5 mm 

<tt»*UR«*> 

fly— ; T)^=L~f(D^Mf^^ 1 0 OmmS^S 10 0 
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[0 0 8 4] ■Wilt 3 0kGy 0US*8. 5k 
Gy/h r) „ 

•ffiltgRJJW (SMI) tt^<«Bf&£U7c,, 
[0 0 8 5] <|tf»Wffllt>*T-r)l^fa-^ 
©&gM4©ffitf*tt^£Itebfco Mfeii, 3 7 + 0. 
5 < CC0fi*^tC|g7(C^-t"J;5? L cEi|S2 5. 4mm(OJS 

3 

<ifcg*>0 1 tC^f J: 5 &*SS 2 3 W^ftC 

^t**LTV^) LT^Sfg— ©£-J&SfJ)g©)i6^e> 

[0 0 8 7] [SW60il2] HlCSt*^' tMI^jl- 

/i A©«jg^>t-r5*^-^;i/5 i a.-^*^fib, m 

[0 0 8 8] <%7—"TfV^-a.-^(Dm^>if9Mm 

1003) . ai*?w£jmoE^9i^tt, ^tsmmbtm 

h (AD-TMP) 

*5 : —T-;^a.-^©5ta^s 6 

<«*>HlKjR*r«t5&*«2«^6a6*3#r^rl«!IK 

€ 6 5 75; -a % 7—7-)^ =l - -? i a ©*ig s^r-r 5 t! 
[0092] [mmw3i mi t*-r*7— r-^a.— 

7' 1 A©«jfi€:*-r^*^-x;l/f L a-7'SfPKL, ft 
[0 0 9 3] <#t— x^i — ^cdj«»>**: 



25 



U 1 0#£Utt5IL&«, ±gB (fcBWfa) <fcD5m 
m/m i n-CfglmmCRfil 0 SflL-STfcti*© 
* 7—J-)\^-=l—^ 2 rnmymztt hjtm<Dm.J<M 

[0 0 8 6] 

c m©fifi 4 . 9 2 g f /mm 2 

0 c m©fiS 5 . 2 3 g f /mm 2 

0cm©f£B 12. 2 g f /mm 2 

OcmiOfii 14. 1 gf/mm 2 

0 c m©fiM 16.3 g f /mm 2 

frtmmitBMu fftu«©^-f x©^tffT^isffli 
m\timm \zmffiLT$£z.T%kmm<DM&st* o ~ 8 w 

%OlITfi (0. 0 8w%/cm) , %flftd£r£* 

[0 0 8 9] *f-fMa-^:ftS 110cm 
2 . 3 mm 
ftH 1 . 5 mm 

^WHM^f-fW 1 !-^**!}^ 10 0m 
m£Jf3 5. 6 mm07Jl/$gOlMT^I:lib 

• 3 0 k G y (flDSS)± 3 M e v) „ 

30 [0 0 9 0] <ffitf#tt*©«iJ£>#^-:r^©=&gBe 

* [0 0 9 1] 

5cm©tt 8. 3 5gf/mm 2 
0 c m©fifi 10. 2 1 g f /mm 2 
0cm©f£g 12. 5 gf/mm 2 
0cm©&e 16. 7 gf/mm 2 
0cm©{4g 2 5. 3 gf/mm 2 

#J*»lle :*J6«10-&J*«ebA»6 AD-TMP* 

-TMPSft«&Lffm«WT^aS^LTffmbfc„ if 
ra«©fi^£ 1 8 0"Cfct9S£U 3>lf3.-^WfPtJ: 
DAD-TMP©«S*^S#Wlca^bTSA. AD- 
TMP «««#JB*4STf * «fc 5 iriSbfc K±© <t 

[0 0 9 4] T)V=?a.— ~? : fiS 110cm 

50 2. 3mm 
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(*J@ 1 . 6 mm 
rB<DMM 

t57—7-)l3-=L—^<D9cil&fr 6 1 0 Omm£JP£ 1 0 0 

• !Stf-lte, 3 0kGy («»*8. 5kGy/h 
r) „ 

[0095] <fi^#tt*ofite>#snfc*^-^;i/ 

[0 0 9 6] <*g*>0 1 St^f =fc 5 2 fflij^ 6 S 

S3«^(6]t^S^MWICtii)DUT^5M-©^ 
#f|gCD» 6 (Gimme) 

©ft Vf 2 ffiffr 3 fliKfftiCjSMWIC 

[0 0 9 7] LmmM4] @2l:SWr- xJl^a.- 

^i Bo«3ts*-r5*^-7-;^3.-^f^«u 

fly— : T)\^a.~-r<D9tm^ 1 
<^*>0 2 tC^T <fc 5 fcJfcSI 2 » 3 fafc 

[0102] [*SIM5] 0 3 t*-r*'T— r-;w=-3.— 

/I C««jg^*-r«>*^-?;l/5 1 a.-7'SfP«L, ft 

[0103] <fa-^«>*«M[i -a^o-a- 

^ft«ffli/Traww*swsi/&. #ffi«©fiflmi 8 

T-^a— ^©5is«^e i 
fcx- ^g i 3--y f ©5fes^e» 2 

^^3.-^©5Hia»6 3 



39 



[0 0 9 8] <*t— xJ^o.-^©^^>**: 

^i/'^^i/>FLTtf[w c*sawn?tti*) t« 

0W&£M#&£JMt#lAllCjy< UftjJtS 0P3/B 
$ ; 0. 0 2 5mm/cm) ffifibT*T-rMa- 
•/SMBLfco JL&ffrlUy h^k>H$tlfc : fo©Sr 

n&. 

[0 0 9 9] *r-r^fa-^:fiS 110cm 
2 . 6 7 ~ 1 . 6 7 mm 
1 mm 

<tiiIW>*f-r)Pfa-^©ftS^5 10 0m 
m£J¥3 5. 6mm©7J|/S«T^l:IILT< ^tt 
«fc 0 a^H^KKTO^TWHMMtft Jfi L fc 0 
• JffijftBtt, 3 0 k G y (iDM^m 3 M e v) . 

39 ■ jttgBJjw (£*hbi) is* < watt tit. 

[oioo] <mvm&m<DmM>i3 : T-T)V0&&tii: 

[0 10 1] 



ft* 



5 c m©feB 
0 c mWfig 
0 c mCfif 
0 c m©{ig 
0 c m©&B 



4. 2 3 g f /mm 2 
7 . 8 4 g f /mm 2 
15. 3 4 g f /mm 2 

14. 8 7 g f /mm 2 

15. 1 2 g f /mm 2 



[0 10 4] *f-f^fa-^:fi3 110cm 
£t-g 2 . 3 mm 
f*J& 1 . 6 mm 

al : 10 0 um 
lebjf : 2 5 0 (im 
<mMmmM>*<r-<r)V=?=L--7<Dmifrt> 100m 
m&iS 5. 6mm©7Jl/5«T^[t«KLT, ^ttl 

4? ■ fiSWStt, 3 0 k G y (jimmS. 3 M e v) . 

•mmmm- (.mmm u±<mmmtvtc<, 
[0105] <ft^#tt^©««>*7— Tjvo&fm 

[0 10 6] 

5cmfflftf 4. 7 4gf/mm 2 
0cm©fiB 5. 2 1gf/mm 2 
0 c m©©B 9 . 3 2 g f /mm 2 
0 c m©f£fi 14.9 g f /mm 2 
0 c mCtf 14.5 g f /mm 2 
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<*g*>ei 3 \zm-r «t ot£fti% 2 m&z&m 3 mjsmz 



22 



[0107] rnmnei Hst^-r^-^i^a- 
[0108] <^a-:/j&^>*gijgw2, -«*©£■ 

j*jbu nzntzw.mmmnz—Rz.'ryuxm <so 



a 1 9 CC, £j&»MBb©»&»l 8 O^iClgfeLfc. 

#^-^;i^a-7©$fciS#>S 1 

<ig*>0 3 J; •SJftjfeJI 2 «75> 3 «D5rfilK 



[0 10 9] *f-fJtfa-^:fi3 110cm 
2. 3mm 
F*JtS 1 . 6 6 mm 
•&J*fcffliaJ§ : 10 0/zm 
£-(£8MBblf: 2 2 0wm 

1 0 OmmSJSS 5. 6mm©7Jl/5fiOliST 
■ KHSfr*, 3 0 k G y (HD5i*ffi 3 M e v) . 

[oiio] <mif9mm<DWiz>UT-T)i<D&M®: 

[0 111] 



5 c m<D{\LW 7 . 

0 c m©fifi 1 0 . 

0 c mfDiiLM 1 7 . 

0 c m©{4fi 2 5 . 



9 2 g f /mm 2 
3 g f /mm 2 

5 g f /mm 2 

6 g f /mm 2 



[0 112] [SM«7] 0 3 fcjRTA^—r^a- 

[0 113] <5 L 3.-^Jg>*IIJfi«tt, ^ffiMJSi' 
«fc D fiW #tt**«**WC*BaDU! i Sl'^rit»JB)i**HI 

&&&&& :±iH(Cl^U 

#^-5^^i-:/©$fe^s i 

<^*>0 3 fcjSf «fc 5 2 3 «KffiUC 

(^fifctflib) iJB=i0>#)S»J»©M7 <#i*ttlia) 

t©— mfr*>ts.z>m—j-)\' : f-a.-'7 1 c©«3fis^rr 

**f 2 3 «*|ftfiatl«9(Ci|JlIl/TV»&. 



0cm©f£g 2 7. 2 g f /mm 2 

H^a-ZSMitLfeo 
[0 114] 

IgaB: 1 0 0 «m (rti 1. 6 6mm) 



ft 30 -g-J&HtflgbJI : 2 2 0 nm (M 2. 3 mm) 

5«©««««*^LTS^fiiW*«Lfco 
• jS#f»£, 3 0 k G y (iB3S«JE 3 M e v) „ 
[0 115] <mtfWmL<DMM>jJT-T)l<D&M®. 
©ffitf#tt*fi, tHU*#Tra)tL&. I'J 

^ [0 116] 

5cm©tf 5. 2 3 g f /mm ! 
0 c m©fiB 6 . 4 5 g f /mm 2 
0cm©et 8. 6 4gf/mm 2 
0 c m©f#g 14.4 g f /mm 2 
0cm©fig 15. 2 g f /mm 2 

[0 117] [£««8] HetCSt^f-f^a- 

[0118] <5 L a.-^«>*nssw«, -as©^r 



50 -3ttbfcRNFffffl^i?a5-5o mmmi tnc&F 
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7L, 



ri&mm b ©§ij^£*s^ sss^ftfciijjijs-s- 



[0 119] *f-fiVfa^:ftS 110cm 
2 . 3 mm 
1 . 5 mm 

i3 7—- t-)V=5-3.— ~7<D9ifflfrt> 1 0 Omm^JpS 10 0 
mmO»fi^il;MLT, tftj; D*««tt^— K 
HTO*frT?3A^h-6 Oft«WiLT«H»Wft*L 
T, *r-fWa-»8lfc. 

• B8*f«tt, 3 0kGy (£S*8. 5kGy/h 
r) „ 

• mmmsm mmm »4<aawtu&. 

[0 12 0] <ftJf»tt#©«WJ>*5 t — ^O^flMt 

[0 12 1] <*g«>0 6iC*Ti;5&5fcS2«^6K 

ftfJBlcoS 6 (&ftttjffb) OI*##5feJll2flW>5**3 
*;£H&fc*illU SS=0^«fJfiOJi 7 (^Kflia) 

Lfco -?-©fitf#tt*(i. 5fc*2fl!|35^SS3M^|Blfc 
[0 12 2] 

r^5 1 a.-^±. 

tc a #tt**«*ftrr s £*-r § & * * > ? # 

[0 12 3] ^eiCAr-fffa-^ODSi^ 



iff 



.a? 



50 
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3tfTJi6#U ^©«fc**f«*ffei'fc=fcO*1gStir 

&z.£\z&v. 5tj|ofiwrj|ttt**«fi<aii*ifijtatt 

W^flg # £ E \z J: 0 $ 6 1 j«56 * £1 1 * 5 . "T &*> 
5, *S©mf#tt*^iS^fc«6 h;i^zi> bn-;i/ 

[0ffi©ffi¥&!8?J3] 

[01] g| 1 IJ*^MO*f -T*fa-^ 1 Affile 

fbLfc«r®0T&;£>„ 

[02] m2\$*mmtiy-~ ; T)i?=L--fi b©«s; 

{tLfdS»®0T<£>3<, 
[03] B3H*^C*r-rJP?a-^l C©«5£ 

[04] 04tS*^BJ©*5 : —5 : -;l/9 1 i-yiD©giC 
ftLfc»W®0TS.^„ 

[0 5] H5B*»iO*f-fWa-^l EO«i 
ftbfcW®0TS-5o 

[0 6] H 6 !J*^©*T-f^a-^ 1 F ©ii 

[0 7] 0 7«*^bj©*t— ^;i/?^-^©fitf#tt 



4? 



1 A~l F 

2 

3 

4 

6 

7 

8 

9 

1 0 



Steffi 

31— ©-&, 



1 F 



b©H 

ig©B 



P3tt 



[01] 



[02] 



1A 



3 
\ 



r 



IB 
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